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2 (54) Title: NEW PHARMACEUTICAL COMBINATIONS PREPARED WITH ALGINATES AND BIPHOSPHONATES IN OR- 
® DER TO PREVENT GASTROESOPHAGEAL REFLUX DURING USE OF ORAL BIPHOSHONATES 

(57) Abstract: This invention is about a method for preparation of pharmaceutic composition which contains biphosphonate deriva- 
^5 tion in such quantity to reduce loss of calcium in the bone tissue to prevent gastroesofageal reflux which occurs during use of oral 
^ biphosphonates and anti-reflux agent in such quantity to prevent gastroesofageal reflux of this biphosphonate derivation. Alginic 
^ acid and/or its salts, preferably alginic acid or sodium alginate, are used as anti-reflux agent. 
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DESCRIPTION 

NEW PHARMACEUTICAL COMBINATIONS PREPARED WITH ALGINATES 
AND BIPHOSPHONATES IN ORDER TO PREVENT GASTROESOPHAGEAL 
5 REFLUX DURING USE OF ORAL BIPHOSHONATES. 

This invention is about a method for preparation of a pharmaceutical composition that 
contains a biphosphonate derivative in a quantity to reduce loss of calcium from the 
bone tissue and an anti-reflux agent in a quantity to be effective in prevention of 
10 gastroesophageal reflux of this biphosphonate derivative, 

Biphosphonates are synthetic analogs of pyrophospate bonded to hydroxyappetite 
present in the bone tissue. They are effective in prevention and treatment of cases when 
the mineral content of bone reduces through inhibition of osteoclasts, which are the cells 
responsible for bone resorption. 

15 

Osteoporosis is a term indicating reduction in the bone mass and density related to the 
age and metabolic disturbances. This problem generally affects postmenopausal women 
and elderly men. The most common clinical cases that occur related to osteoporosis are 
occurrence of fractures at vertebra, bones at hip and wrist. Currently a number of 
20 therapies are used and tried for solution of this problem. Development of osteoporosis is 
prevented, or if it is established, treated by means of Calcium and Vitamin D 
supplement, physical activity, selective estrogen-receptor modulators, phytoestrogens, 
medical products such as calcitonin, biphosphonates such as alendronate, etidronate and 
risedronate. 

25 

Biphosphonates are also used in other clinical indications such as Paget' s disease, 
heterotropic ossification, hypercalcemia developed in connection with malign diseases, 
bone metastases which originate from malign tumors. 

30 Common adverse effects of biphosphonates are that they cause severe gastric and 
esophageal disturbances. Pharmacologic characteristics and adverse effects of 
biphosphonates are detailed in Physician's Desk Reference 55. edition, 2001, "Upper 
Gastrointestinal Toxicity of Alendronate" The American Journal of Gastroenterology 
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2000, "Oral Bisphosphonates: A review of clinical use in patients with bone metastases" 
Cancer, January 1, 2000, Volume 88, Number 1, 6-14. 

Reflux esophagitis occurs with passage of gastrict-fluid in small quantities or food or 
5 bile acids or substances with irritant characteristic present in the gastric content and an 

urtheTegions o utsi de^e^stric-mueesa-inte4he4owe^part-o f es op hagus JSuchiypes.of — 

contents cause important implications resulting in in flam m ation in the esophageal 
mucosa. 

10 In order to prevent occurrence of these adverse effects, it is aimed at accelerating 
passage of the drug with one glass of water into the stomach and it is recommended that 
patients should not He and rest on bed till first food of the day for at least 30 minuts in 
order to prevent reflux of the drug from stomach to esophagus. Furthermore, it is 
recommended lhat the drug should not be taken before going to bed or before rising up 

15 from the bed in the morning. It is stated that these recommendations are for keeping risk 
of the occurrence of adverse effects related to esophagus in connection with the drug to 
the minimum extent. 

In WO 98/25628, in order to reduce these risks, a new pharmaceutical composition has 
been developed with alendronate sodium and active agent called cisapride that activates 
20 gastric discharge. 

Alginic acid has been discovered by E.C.C.Stanford, British pharmacist, in 1883. 
Alginates may be different forms such as alginic acid and sodium, potassium, 
magnesium, calcium, ammonium salt form of its.. Alginic acid and its salts are used for 
25 treatment and prevention of esophageal reflux. These types of use of alginates are 
described in WO patent 95/1168, WO patent 85/04806, WO patent 97/36599, WO 
patent 01/66119. 

This invention relates to a pharmaceutical composition that may prove to be useful in 
30 prevention of reflux esophagitis that occur during biphosphonate treatment, gastric 
and/or peptic ulcerations and about pharmaceutical compositions that contains alginic 
acid and/or one of its salts. 
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Esophageal and gastric disturbances have been considered as complications related to 
gastroesophageal reflux that is likely to appear in the patients under biphosphonate 
treatment The aim of this invention is, therefore, to prepare a pharmaceutical 
composition of biphosphonate in effective quantity therapeutically and alginic acid 
5 and/or alginic acid salts in effective quantity therapeutically in order to prevent 
gastroesophageal reflux of biphosphonatee***. 

Alendronate is a drug that prevents loss of calcium by inhibiting osteoclasts in the bone 
tissue pharmacologically. It is used for treatment of the established osteoporosis in the 

10 post-menopausal women or for prevention of osteoporosis expected to develop during 
this period and treatment of osteoporosis developed in connection with glucocorticoid 
treatment and, finally, for treatment of Paget's disease. It has been launched Merck&Co. 
under the name of Fosamax®. This product may causes*** esophagitis due to gastric 
reflux. Recommended doses are 5 rng/day, 10 mg/day and 35 mg/week, 70 mg/week. It 

15 is also used as 40mg/day over 6 months for Paget's disease. 

Risedronate is a pyridinyl biphosphonate. It inhibits bone resorption generated by 
osteoclasts in the bone tissue and regulates bone metabolism. It was launched by 
Procter&Gamble under the name of Actonel®. This product may causes*** esophagitis 
20 due to gastric reflux. Recommended dose for prevention and treatment of 
postmenopausal osteoporosis as well as osteoporosis connected to glucocorticoid is 5 
mg/day. Furthermore, dose of 30 mg/day is used for Paget's disease for 2 months. 

Etidronate is an agent, primarily active in the bone tissue. It inhibits formation, growth 
25 and dissolution of hydroxyappatite crystals. It also inhibits chemisorption of amorphous 

precursors onto the calcium phosphate surface. It has been launched by Procetr&Gamble 

under the name of Didronel®. Recommended dosage for Paget's disease is 5-10 

mg/kg/day for a period upto 6 months and 1 1-20 mg/kg/day for a period upto 3 months. 

In the heterotrophic ossification it is started from 1 month before total Hip replacement 
30 operation to 3 months afterwards. In these patients, the dose is 20 mg/kg/day. For 

patients with spinal cord trauma, it is administered 20 mg/kg/day for 2 weeks and later 

on it is administered by 10 mg/kg/day for 10 weeks. 
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Tiludronaie prevents loss of calcium by inhibiting osteoclast activity in the bone tissue . 
It creates this effect possibly by suppressing enzymatic and transport factors that cause 
mineral matrix resorption. It has been launched by Sanofi Synthelabo Inc. under the 
name of Skelid®. Recommended dose for Paget' s disease is 400 mg/day. 

5 

Alginio acid a n d its salts-aie-used-in^arious compositioDS fo r treatment.and-prevention 

of esophagual reflux. When alginic acid contacts with the gastric*** content, it causes a 
formation that floats over the gastric content This foamy structure serves as a 
mechanical barrier preventing passage of the gastric content into the esophagus. With 

10 prevention of reflux, the destructive effects of the irritant materials of the gastric content 
are eliminated. 

This invention encompasses a pharmaceutical composition comprising an effective 
amount of biphosphanate derivatives for reducing calcium loss and effective amount of 
alginic acid and/or its salts to prevent gastroesophageal reflux. 

15 In accordance with this invention, the active agents of the biphosphonate group and the 
alginates can be prepared in double-layer tablets or conventional tablets. Furthermore, 
alginates or active agent may be pressed in core tablet an the other part may be pressed 
onto it as a separate layer. Furthermore, the alginates and drugs of the biphosphonate 
group are also mixed and prepared in capsules. Preferabley, pharmaceutical composition 

20 in double-layer tablet is prepared. 

In the composition of double-layer tablet, alginic acid and/or its salts (sodium, 
potassium, magnesium, calcium, ammonium, etc.) and one of the active agents of the 
biphosphonate group are made into a double-layer tablet Preparation of double-layer 

25 tablet, after alginic acid and/or its salts (sodium, potassium, magnesium, calcium, 
ammonium, etc.) are prepared granules by wet granulation or not prepared granules 
(powder), these granules or powder are mixed excipients for tablet pressing. For wet 
granulation, polyvinylpyrolydones (PVP), gelatin, starches(such as corn starch, potato 
starch), starch derivatives (such as pregelatinized starch), cellulose derivations 

30 (hydroxypropylcellulose, hydroxypropylmethylcellulose, hydroxyethylcellulose, 
methylcellulose, etc.) can be used as binder. Preferably, PVP, pregelatinized starch or 
low substitute hydroxyprypolcellulose are used. Binding concentrate may be between 1- 
50% of the alginate. 
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Preferably alginic acid and sodium alginate are used which are used between 1 mg to 
2000 mg, preferabley 500 mg. In the formulation rilling excipients such as 
microcrystalline cellulose, lactose, starches are used. Preferably, microcrystalline 
cellulose is used between 10% and 200% of the alginate. In the formulation, lubricants 

5 and glidants such as stearic acid, magnesium steanrte, talk, aerosil are also used. 

Preferablyrmagnesium-steaiat-and-aerosil are used in the formulation. 
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Disintigrantes such as crosscarmellose sodium, sodium starch gluconate can be used to 
the formulation. 

In the formulation of alginates, a carbonate source such as sodium bicarbonate, sodium 
carbonate, calcium carbonate can be used an thus when the alginate enters into 
stocmach, it may be ensured to swell immediately, forming a foamy structure. 



In this composition of double-layer tablet, the other layer is composed of one of 
biphosphonates. The active agent of the biphosphonate derivatives used is prepared 

15 granules by wet granulation or not prepared granules (powder) and then mixed with 
other excipients for tablet pressing. For wet granulation, polyvinylpyrolydones (PVP), 
gelatin, starches(such as corn starch, potato starch), starch derivatives (such as 
pregelatinized starch), cellulose derivations (hydroxypropylcellulose, 
hydroxypropylmelhylcellulose, hydroxyethylcellulose, methylcellulose, etc) can be used 

20 as binder. Preferably, PVP, pregelatinized starch or low substitute 
hydroxypropylcellulose are used. Binding concentrate may be between 1-50% of 1he 
biphosphanate. In the formulation filling excipients such as microcrystalline cellulose, 
lactose, starches are used. Preferably, microcrystalline cellulose is used between 10% 
and 1000% of the biphosphonates. In the formulation, lubricants and glidants such as 

25 stearic acid, magnesium stearate, talk, aerosil are also used. Preferably, magnesium 
stearat are used in the formulation. 

Disintigrantes having superior disintigrate characteristic such as crosscarmellose 
sodium, sodium starch gluconate are alse added to the formulation. Preferably, 
30 crosschannellose sodium is used in the formulation. 

After alginates and biphosphonates are pressed into double-layer tablets, on the tablet 
machine capable of pressing two-layer tablet. From the alginates, preferably alginic acid 
and sodium alginate are used in doses between lmg and 2000mg, preferably 500mg 
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Another type of formulation is that after alginates and biphosphonates are mixed 
together they are made into tablet or capsule. In this formulation, unlike from the 
double-layer tablet formulation, biphosphonates and alginates are mixed. From the 
5 alginates, preferably alginic acid and sodium alginate are used in doses between lmg 

an(L2a00mg^?referab1y SOQmg. ** Th ey have been granul ar with use of the a bove- 

mentioned binders or powder and mixed with filling agents, disintigrants, lubricants and 
gjidants and pressed in tablet or filled in capsules, 

Instead of double-layer tablet machine, by attaching a special apparatus to the classic 
10 tablet machine, first one of the biphosphonates or alginates are pressed as core tablet 
and then other substance that have not been pressed is pressed onto it as a second layer. 
Hie formulation here is same with that one in the double-layer tablet formulation. 

15 
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CLAIMS: 

1- An oral pharmaceutical dosage form comprising a safe and effective amount a 
biphosphonate derivative in such quantity to reduce loss of calcium content of the bone 
tissue and an anti-reflux agent in such quantity to be effective for prevention of 
5 gastroesofageal reflux of this biphosphonate derivative. 



2- A dosage form according to Claim 1 where alginic acid and/or its salts (such as 
sodium, potassium, magnesium, calcium, ammonium) are used as anti-reflux agent 

10 3- A dosage form according to Claim 2 where preferably alginic acid or sodium alginate 
is used as antireflux agent. 

4- A dosage form according to Claim 3 where alginic acid or sodium alginate between 
lmg and 2000 mg, preferably 500 mg, is used. 

15 

5- A dosage form according to Claim 1 where biphosphonates that vary between lmg 
and lOOOmg are used 

6- A dosage form according to Claim 5 where preferably alendronate, risedronate, 
20 etydronate, tiludronate are used as biphosponate. 

7- A dosage form according to Claim 1 which is made by preparation of active agents 
of biphosphonate derivatives and alginates in double-layer tablet or normal tablet or 
made by pressing alginates or active agents in core talet and other part being pressed 

25 thereon as a separate layer or prepared in capsule by mixing alginates and biphosphonate 
derivatives. 

8- A dosage form according to Claim 7 which is prepared preferably in double-layer 
tablet 

30 

9- A dosage form according to Claim 4 which is used powder or prepared granules by 
wet granulation and then these powder or granules are mixed with fillin agent,lubricants 
and glidants for pressing tablet 
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10- A dosage foim according to Claim 4 and 9 where preferably wet granulation method 

is used. 

11- A dosage form according to Claim 4 and 9 where polyvinylpyrolydones (PVP), 
5 gelatin, starches (such as com starch, potato starch), starch derivatives (such as 

pregelatinized starch), cellulose derivatives (hydroxpypropylcellulose, 
hydroxypropylmethylcellulose, hydroxyethylcellulose, metylcelluloce, etc.) are used as 
binder for wet granualitoEL 

10 12- A dosage form according to Claimll where preferably PVP, pregelatinized starch 
or low substitute hydroxyprpopylcellulose is used. 

13- A dosage form according to Claim 11 where concentration of binders is between 
l%-50 of alginate. 

15 

14- A dosage form according to Claim 5 where the active agent of biphosphonate group 
is made granules by wet granulation and and then mixed with filling agents, lubricants 
and glidants or directly mixed with filling agents, lubricants and glidants without 
making any graunulation to make it powder or granules ready for tablet pressing. 

20 
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